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From Director Bentley . . . 
The staff of the Experiment Station 
joins me in extending to you a cordial 
invitation to attend our 1959 field day 
progr.ams. As in previous years, field 
days are being planned for the various 
substations as well as at the main station 
at the college. An attempt has. been made 
to schedule these days at a time of the 
year when experiments will be in prog-
ress for you to see and to alternate pro-
grams between the main station and the 
substations. By the time this issue of 
Farm and Home Research has been 
mailed, two fie ld days will have been 
held. A good crowd turned out for the 
Beef Cattle Field D ay held at Brookings 
February 12 and for Sheep D ay on 
March 26. Besides these two livestock 
field days, the folks in charge of the 
work at two "mobile units " located near 
Menno and Watertown presented the 
results of experiments conducted during 
1958 at these locations at meetings held 
at Centerville on January 26 and at Clark 
on February 7. You will find a picture 
series on recent field days on pages 28 
and 29 of this issue. 
We hope you will find these field day 
programs interesting and informative. 
The programs are planned to provide 
an opportunity for discussing problems 
our staff and colleagues in the Extension 
Service believe to be of interest to South 
Dakota's fa rmers and ranchers. We in-
vite your comments and suggestions con-
cerning these programs as we are anx-
ious to know what you like or dislike 
about these events. 
NEW PUBLICATIONS 
B473-The Dakota Indian Religion 
( available soon) 
B474-High Quality Oats for Growing 
Pigs 
International Wheat Surplus Utilization 
Conference Proceedings (held at 
South Dakota State College July 20-
August 2, 1958) available from the 
Agricultural Experiment Station Bul-
letin Room at $1.50 per copy. 
By Myron D. Paine, 
assistant 
agricultural 
engineer 
portable floor plate brooder 
Summa ry 
The floor plate brooder is a prac-
tical brooder for South Dakota 
farmers. It definitely makes for more 
efficient use of electric power and 
it is as good as other types of com-
mercial brooders in regard to 
growth rate and feed ~ffici~ncy of 
the chicks brooded with it. The 
plate brooder car:'- be built ea~i~y and 
dismantled rapidly to utilize a 
small storage space. 
Six basic requirements should be 
observed in the construction of a 
floor plate brooder. These require-
ments are: 
1. Accurate thermostat control 
2. Temperature transitional zone 
3. Conservation of heat 
4. Adequate ventilation 
5. Plate and hover separated 
6. Safe wiring 
Experimentation .will co~tin~ 
for 1 more year to gam more s1gmfi-
cant data as to power consumption, 
feed efficiency, and growth rate. 
BROODIN G is t~e m.ost critical and difficult penod m the manage-
ment of chickens. Not only must the 
chicks receive the proper environ-
ment to live, but the narrow profit 
margin in the poultry business ne~ 
cessitates an efficient method of 
brooding. The floor plate brood~r 
makes efficient u s e o f electnc 
power, and may be a practical 
brooder for South Dakota farmers. 
In the southern states, the porta-
ble floor plate brooder using soil 
heating cable has proved extremely 
successful. We are now conducting 
experiments to determine the prac-
ticability and efficiency of the floor 
plate brooder in South Da~ota. 
The floor plate, shown m figure 
1, consists of a bottom layer of 3/ 
inch plywood and %: inch insulating 
board, thermoplastic soil heating 
cable spaced to provide a heating 
capacity of 25 to 50 watts per square 
This study was conducted with the coop-
eration of C. W . Carlson, poultryman. 
foot, and a top layer of asbestos ce-
ment board. 
The heating cable is controlled 
by a thermostat that uses a capillary 
tube placed on top of the asbestos 
board. 
A gabled hover, shown on page 
3, is placed over the floor plate. The 
roof of the hover is made of light-
weight sheet metal to prevent the 
chickens from roosting on it. A false 
ceiling of ~s inch plywood is located 
approximately 12 inches above the 
floor plate. Gabled and sheet metal 
roofs are not necessary if there is 
little chance that the chickens will 
begin to roost during brooding. In 
this case, flat roofs will do the job. 
Polyethylene may be used for a 
hover, especially in the warmer 
months or in a warm, insulated 
chicken house. 
A small fan is used to secure ade-
quate and positive ventilation. 
A typical floor plate brooder can 
be built in an ordinary farm shop. 
Normally, in less than 45 minutes it 
can be dismantled and placed into 
Figure 1. Floor plate heating unit show-
ing asbestos hoard, thermostat, and soil 
heating cable. 
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flat storage by one man. During 
brooding season the floor plate is 
easy to clean because the droppings 
are dried. When used at normal ca-
pacity, the plate should be cleaned 
twice during the first 4 weeks and 
once a week thereafter. 
Six Basic Requirements 
To satisfy particular conditions 
or personal preference, hovers and 
the floor plate may be altered as to 
size, shape, and materials, but there 
are six basic requirements that 
should be considered in the design 
of a good floor plate brooder. 
1. Provide an accurate thermo-
stat control. An expensive thermo-
stat ( approximately $12) with a 
capillary tube lying on the surface 
of the floor plate is recommended. 
The thermostat pays for itself by 
conserving heat. 
2. Provide for a temperatur 
transitional zone. One disadvantage 
of the floor plate is that it produces 
uniform heat. No matter how accu-
rately the temperature is main-
tained, not all the chicks will like it. 
Chickens prefer a region where 
they can choose their own comfort-
able temperature. A temperature 
transitional zone can be achieved 
either by making the hover larger 
( in area covered ) than the floor 
plate or vice versa. 
3. Provide for adequate heat 
conservation. The amount of insu-
lation required will depend upon 
the ambient temperatures near the 
hover; for instance, a hover designed 
for June should not be used in Jan-
uary. In most cases, a ceiling 12 
inches above the chickens is recom-
mended. 
4. Provide adequate ventilation. 
A small, inexpensive fan is recom-
mended for positive air movement. 
5. Separate the plate and hover. 
Separated units are easier to handle 
and clean. 
6. Observe safe wiring practices. 
In no case should two strands of 
heating cable touch or cross one an-
other. 
Compare Three Types of Brooders 
For comparison purposes, heat 
lamps, a commercial resistance elec-
tric brooder, and an experimental 
floor plate brooder were installed in 
identical unheated, shed-type poul-
try houses shown in figure 2. 
The heat lamp unit tested was a 
standard four-lamp brooder with 
two lamps controlled by a wafer 
thermostat. For the first 3 weeks of 
each brooding cycle, a plastic hover 
was also used. 
The commercial resistance elec-
tric brooder studied was a standard 
250-chick, 750-watt unit that can be 
purchased commercially. It had a 
resistance heating coil placed in the 
center of the hover approximately 10 
inches above the chickens' heads. 
Each poultry house was equipped 
with a separate wattmeter which re-
corded the power consumed by the 
brooders. 
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The three types of brooders were 
compared on the basis of power con-
sumption by the heating elements 
and the growth rate and feed effi-
ciency of the chickens. The experi-
mental floor plate brooder received 
particular attention with regard to 
improvement of design of previous 
experimental brooders. 
Power consumption data for one 
trial in 1956 and two trials in 1958 
are shown in table 1.. The floor plate 
brooder used, on the average, 33.2% 
of the power consumed by heat 
lamps and 38.4% of the power used 
by the commercial brooder. 
The floor plate brooder tested in 
the first trial was similar to the 
brooder used in experiments at Lou-
isiana State University. It failed to 
produce and conserve enough heat 
during February weather conditions 
in South Dakota. 
Table 1. Power Consumption 
Comparisons 
1956 
(4 weeks) 1958 (8 weeks) 
April- February- April-
May March June 
K.W.H. K.W.H. K.W .H. 
Floor plate ________ 142 294 173 
Conventional 
brooder 
---------- 264 766 557 
Heat lamps __ ______ 429 950 453 
The second experimental model 
had twice the heat capacity ( 50 
watts per square foot) and an insu-
lating false ceiling. It withstood 
temperatures as low as -5° F., but 
lacked ventilation. The growth rate 
of the chickens raised in it was 
slightly lower than the growth rate 
of the chickens raised with the heat 
l a m p s a n d t h e conventional 
brooder. 
The third experimental model 
had adequate ventilation provided 
by a small fan. It was also equipped 
with an automatic temperature re-
corder that recorded 17 different 
temperatures once an hour, every 
hour for 4 weeks. 
The temperature data indicated 
that an air type of wafer thermostat 
placed immediately above the floor 
plate did not give the desired tem-
perature control. When the chick-
ens were active during the day, they 
were kept warm by the surrounding 
air. At night the chickens preferred 
to snuggle against something warm 
-but not too hot. When the chick-
ens went to rest on the floor plate, 
their bodies had an insulating effect. 
The heat from the floor plate did 
not affect the thermostat. The wafer 
thermostat, which called for warm 
air, demanded more heat. Eventu-
ally the plate got too hot for the 
chickens and they moved outside of 
the hover. 
A thermostat using a capillary 
tube that was placed directly on the 
surface of the floor plate gave the 
best and most ideal control of the 
temperature. With this arrangement 
the chickens lay right on the ther-
mostat. Their body heat plus the in-
sulating effect reacted to shut off 
the the~mostat. The plate actually 
cooled down, but if the thermostat 
were adjusted correctly, the chick-
ens were kept warm and comfort-
able. The capillary bulb was placed 
near the edge of the floor plate be-
cause that was where the chickens 
first nestled down. 
In this third comparison, the 
chickens raised in the well-venti-
lated floor plate brooder had a 
slightly faster growth rate than 
those raised under heat lamps or in 
the commercial brooder. 
Table 2 shows the comparative 
cost of brooding by the three elec-
tric methods used in this research. 
Prices were taken from current cat-
alogs and price listings. The cost of 
electricity was assumed to be 2 cents 
per kilowatt hour. The life and up-
keep of the brooders was assumed 
to be the same. Note that, if only 
one brooding cycle is planned, heat 
lamps cost less. If the brooder will 
be used for more than four cycles, 
the floor plate brooder is the least 
expensive. ( Project 280. Agricultur-
al Engineering Dept. ) 
Table 2. Cost Comparison of Electric Brooders 
Floor Plate 
Original cost ____ __ __________ __ _________________ __ $53.00 
Average power cost, 8-week cycle____ 4 .67 
Total cost, one 8-week cycle______________ 57.67 
Total cost, four 8-week cycles __________ 71.70 
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Conventional He1t Lamps 
$37.00-63.00 $17.00 
13.23 14.03 
50.23 31.03 
90.00 73.10 
IRON IN WATER CREATES A 
laundering 
problem 
By Lillian 0. Lund, 
1ssociate home economist 
WHY DO LAUNDERED CLOTHES sometimes turn yellow when 
bleach is used? What can be done 
to remove the yellow color? Does 
bleaching harm the fabric? Many 
problems such as these come to us 
from South Dakota homemakers. 
The major factor in these launder-
ing problems is the water used for 
washing. It is the basic ingredient 
and only by controlling the varia-
bles in it can economical and satis-
factory r sults be achieved. Waters 
vary considerably in their chemical 
composition. When large amounts 
of calcium and magnesium are 
present, the water is very hard. 
Upon adding soap to such water, a 
precipitate forms and thorough 
washing is most difficult. 
Iron in water may remain in solu-
tion and the water will appear clear 
and colorless, or it may oxidize and 
settle out after standing. However, 
even though the iron remains in so-
lution and is not visible, it can pro-
duce characteristic rust stains or a 
tan cast when white fabrics are 
washed in it. This effect was clearly 
demonstrated in our laboratory 
when white cotton towels were 
laundered repeatedly in hard water 
having high iron content. 
White, all-cotton tea towels were 
used and the temperature of the 
water was 140° F . After the rinse 
and spin cycles the towels were 
dri d in an electric dryer and ironed 
on a flat-bed ironer. The water used 
was Brookings city water which 
measured approximately 30 grains 
hardness per gallon and contained 
troublesome amounts of iron. 
To make comparisons, half of the 
towels were washed in regular city 
water. The other half were washed 
in city water which had passed 
through a softener and was then 
zero grains in hardness. 
There are innumerable soaps and 
synthetic detergents on the market, 
but it was not the purpose of this 
study to evaluate different kinds of 
soaps or synthetic detergents. One 
heavy duty soap which is commonly 
used in this area and one heavy duty 
synthetic detergent ( syndet ) were 
selected. Water softener of a non-
precipitating type was added to the 
hard water when soap was used. 
Half of the towels were washed 
with soap and half of them were 
washed with the syndet. 
Bleach is another important item 
in the laundry and it also was in-
cluded in the study. A chlorine type 
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Table 1. Whiteness of Towels Washed 
25 Times in Water of O and 30 Grains 
Hardness, With and Without Bleach 
Water Hardness 
0 Grains 30 Grains 
Re flee- Reflec-
tometer to meter 
Treatment Reading* Reading 
Synthetic Detergent 
No bleach _________ ___ ____ __ 85 81 
Chlorine type ____________ 86 78 
Perborate type __ ________ 86 82 
Soap and Water Softener 
No bleach __________________ 86 86 
Chlorine type __________ __ 87 86 
Perborate type ____ __ ____ 86 85 
*The new toweling had a refl ectometer read -
ing of 88. 
bleach was used for one-third of all 
of the towels, a perborate type 
bleach for one-third, and the others 
were not bleached. The bleaches 
used were both in powdered form. 
The amount was calculated from di-
rections on each package and was 
weighed precisely so as to use the 
exact amount needed. The amounts 
of soap, syndet, and water softener 
were likewise carefully weighed 
since it had been demonstrated in a 
previous study that using too little 
or too much cuts down the effec-
tiveness of these products ( "Hard 
Water, a Common Laundry Prob-
lem," South Dakota Farm and Home 
Research, Summer 1955, Vol. VI, 
No. 4). 
The goal of the homemaker is not 
only to remove soil but to keep fab-
rics white throughout the laundry 
life of the article. Whiteness was 
measured on a re:8.ectometer, and 
the new fabric measured 88 units. 
After 25 launderings the readings 
for all types of treatment were be-
low this ( table 1 ) . As would be ex-
8 
pected, the softened water pro-
duced whiter results than did the 
hard water. Examining the results 
obtained in hard water, it is appar-
ent that using a water softener and 
soap produced whiter fabric results 
than did the syndet. Among the tow-
els washed with a syndet, the lowest 
readings occurred on the towels 
bleached with a chlorine bleach. 
The towels washed in hard water 
with a syndet were not only less 
white but had assumed a yellow or 
tan color. This indicated that the 
iron present in the water could be 
the cause of the trouble. Additional 
toweling was laundered in hard 
water using the same products, but 
this time half of the water was 
passed through an iron removal £1-
ter. The results obtained appear in 
table 2. With the iron removed the 
fabrics washed 25 times with syn-
det now gave readings very close to 
those for the new material. The 
samples washed with soap and sof-
tener showed no difference between 
the filtered and unfiltered water. 
Although the goal of the home-
maker is to attain maximum white-
One step in the study was measuring 
thickness of toweling. 
ness in laundering, this might not 
seem quite so important if in doing 
this there is deterioration of the fab-
ric. To determine whether any of 
the treatments used were detrimen-
tal to the fabrics, the breaking 
strength was measured on the new 
materials and on those which were 
laundered 25 times under the con-
ditions specified above. As would be 
expected, the residual strength of 
the laundered towels was somewhat 
lower than for the new material. 
However, no significant difference 
could be discovered among fabrics 
w h i c h were bleached or not 
bleached, and between the two 
types of bleach ( see graph). These 
results seem to indicate that when 
bleaches are used in the recom-
mended amounts and manner they 
are not injurious to the fabrics. 
It appears, therefore, that when 
you launder white cottons it is nec-
~ssary to select the type of product, 
that is, a soap or a syndet, in relation 
to the type of water. Also, bleaches 
must be used with caution, and if 
iron is present, chlorine bleaches 
Table 2. Whiteness Reflection Read-
ings of Fabrics Washed 25 Times in 
Water Containing Iron and in Water 
Filtered to Remove the Iron 
Water 
C ont a'ning Iron 
Not 
Treatment Fiitered FJtered 
Synthetic Detergent 
No bleach ____ ____ _____ __ 82 88 
Chlorine type ____________ 82 86 
Perborate type __ __ ____ 84 88 
Soap and Water Softener 
No bleach ____ ____ _ ____ _ 84 84 
Chlorine type ____ ____ __ 84 84 
Perborate type ____ ____ 85 86 
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BREAKING STRENGTH OF 
TOWELING AFTER LAUNDERING 
25 TIMES WITH AND 
WITHOUT BLEACH 
should be avoided. Remember that 
best results can be obtained when 
the amount of laundry products 
used is carefully measured. 
It might be appropriate to add 
something about methods of remov-
ing the yellow deposit which might 
occur as the result of the presence 
of iron in the water. The yellow 
color is an iron stain and using more 
chlorine bleach will only deepen 
the color. The color may be re-
moved by placing the article in an 
oxalic acid solution and rinsing it 
thoroughly after 2 minutes. ( Ox-
alic acid crystals can be purchased 
at your local drug store. ) Dissolve 
1 to 2 teaspoons of crystals in a gal-
lon of water. Another method is to 
use sodium hydrosulphite, also 
called sodium bisulfite, and follow 
with a regular hot wash. Sodium hy-
drosulpl1ite is a color remover sold 
in crystalline form under various 
brand names at drug and grocery 
stores. ( Project 275. Station Bio-
chemistry Dept. ) 
Indian students at State 
College have formed 
an organization to help 
solve common problems. 
indian college students 
plan for the future 
By Vernon D. Malan, ,associate rural sociolog ist 
A BASIC co FLI T in educational ited. Likewise, it seems even mar purposes for Indian students probable that college students who 
attending colleges in South Dakota fail to complete their professional 
arises from lack of information re- training will return to the area of 
garding their plans for the future. their earlier home. These young col-
The popular assumption is that col- lege students and graduates form a 
lege educated Indians, possessing potential core of progressive leaders 
skills for which there is little local dedicated to improving the condi-
demand, must explore professional tions of living and opportunities on 
possibilities in n o n - reservation the reservation. 
areas. The resultant loss of college These opposing viewpoints un-
graduates means that the reserva- doubtedly both contain elements of 
tion populace is left with a residue truth. Clarification of the conflict 
of older traditional leadership. may be possible by obtaining in-
These leaders may be unable to formation from Indian students in 
cope with the problems of living in South Dakota colleges regarding 
a rapidly changing society. their plans following graduation. 
One answer to this supposition is These data would need to be sup-
that a number of Indian students plemented with evidence regarding 
are planning to live on a reservation the reasons a student may plan to 
after college even though their oc- live in a reservation or non-reserva-
cupational opportunities are lim- tion environment. It is the purpose 
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of this article to investigate this 
question: What factors are associ-
ated with the desire of Indian stu-
dents in higher education to leave 
or return to a reservation? 
110 Questionnaires Mailed 
A series of questions in line with 
the aim of this study was mailed to 
110 students attending South Da-
kota colleges during the academic 
year 1957-58. These schedules were 
designed to gather evidence on the 
planning of the students in regard 
to reservation living. Another pur-
pose was to discover if any of the 
following factors were highly re-
lated to the stated plans : ( 1) the 
kinds of schools, on or off the reser-
vation, attended by the student; ( 2) 
the curriculum followed in high 
school; ( 3) the number of years of 
reservation living; and ( 4) reasons 
for attending college. It was not 
possible to investigate all the fac-
tors which might be vital to their 
clecision, but these were iudged to 
be essential to planning for the fu-
ture. 
The replies from the mailed 
schedule were sufficient to provide 
a reasonable sample of Indian stu-
dents attending colleges in South 
Dakota. Sixty-five usable schedules 
were received. This represented 
nearly 60% of the possible total, and 
some who failed to respond had al-
ready dropped out of school when 
they received the questions. Never-
theless, there may be considerable 
bias in the results since the students 
who failed to respond might be 
quite different from those who sent 
in a schedule. 
The replies were divided into 
three groups on the basis of the an-
swer to this question, "After college 
do you plan to live on a reserva-
tion?": 
1. Reservation - There were 26 
students who indicated they 
did plan to live on a reservation 
after graduation from college. 
2. Non-Reservation-Twentv-nine 
students rejected rese~ation 
living after college. 
3. Undecided-Ten students indi-
cated they had not made up 
their minds. 
The structural characteristics of 
these groups are compared in table 
1. 
It seemed that younger unmar-
ried students were a little more like-
ly to include reservation living in 
their plans following college. The 
fact that maturity may have con-
tributed to indecision was indicated 
in the average age of the undecided 
grou? , Possibly more college or life 
Table 1. Comparison of Indian Students Planning Reservation or Non-Reservation 
Living After College on Selected Variables 
All Re- Average 
Future Males Females Married Veteran spondents Age 
Living Plans No. % No. % No. % No. % No. % in Years 
1. Reser-
vation __________ 19 42.2 7 35.0 4 22.2 5 31.2 26 40.0 20.5 
2. Non-Res-
ervation 
------ 20 44.5 9 45.0 10 55.6 8 50.0 29 44.6 21.2 
3. Undecided __ 6 13.3 4 20.0 4 22.2 3 18 .8 10 15.4 24.1 
Totals 45 100.0 20 100.0 18 100.0 16 100.0 65 100.0 21.4 
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experience caused some of those 
who originally planned to return to 
the reservation to question their 
earlier decision. 
A definite trend toward a higher 
percentage of married veterans 
among those who were not planning 
to live on a reservation and those 
who were undecided was observed. 
This point should be emphasized 
since these two groups had propor-
tionally fewer males than were 
found in the reservation group. 
:Males are more likely than females 
to be married veterans. It was con-
cluded that service in the military 
forces and marriage were compan-
ion factors significantly related to 
the decision not to live on a reserva-
tion.1 
Schools Attended 
The possibility that there was 
some association between the deci-
sion to live on or off a reservation 
and the elementary and secondary 
schools attended by Indian college 
students was considered. A tabula-
tion of the replies is contained in 
table 2. 
For both elementary and second-
ary schools the tendency toward 
reservation living was encouraged 
by attendance in government 
schools. It was, however, more evi-
dent in elementary than secondary 
school attendance. The percentages 
were very close for secondary 
schools, indicating that the early 
educational experiences may be 
more influential in the choice of 
reservation living than more ad-
vanced training. This is contrary to 
the viewpoint frequently held that 
public or private high school experi-
ence can greatly modify the young 
person's future plans. While the evi-
12 
dence is not conclusive, it would be 
reasonable to infer that those col-
lege students who attended public 
or church grade schools are most 
likely to choose non-reservation 
living. 
A significant difference was dis-
covered between those who attend-
ed schools on a reservation for three 
groups. 2 Group 1 (reservation ) 
members w e n t to reservation 
schools in over two-thirds of the 
cases, in comparison with about 40% 
for group 2 (non-reservation ), and 
60% for group 3 (undecided ) . Well 
over half of all the respondents had 
gone to either a grade or high school 
on a reservation. In the rest of the 
cases the students attended public 
or private schools in other areas. 
High School Curriculum 
Very closely associated with the 
bigh school attended was the cur-
riculum of study which the India 
college student had followed i 
preparation for college. The replies 
on this question could be classified 
as either general academic or voca-
tional. The academic or college pre-
paratory curriculum, as might be 
expected, predominated in all re-
plies . In fact, group I listed general 
academic work in every case, al-
though seven students mentioned 
some additional vocational training. 
The fact that over one-fourth of the 
1The chi-square ( X2 ) test of significance 
was applied to determine the probability 
that the distribution occurred by chance. 
The value of X2 was greater than 5.991 
with two degrees of freedom. It was sig-
nificant at .05 level, i.e., this distribution 
would have occurred by chance less than 
five times in a hundred cases. 
2The X2 value, greater than 5.991 with 2 
degrees of freedom, was significant at the 
.05 level. 
\ 
) 
students mentioned a combined cur-
riculum was the result of emphasis 
in many government schools on vo-
cational training in agriculture and 
· home economics along with the 
academic work. The differences be-
tween groups 1, 2, and 3 were insuf-
ficient to reach any conclusion re-
garding the influence of this factor 
on future plans.3 
Pre-College Reserva tion Living 
Most of the students had spent 
some part of their life on a reserva-
tion. There were 96.5% of group 1, 
89.7% of group 2, and 90.0% of group 
3 who had lived on a reservation 
before attending college. In the 
sample only 5 respondents had no 
experience with reservation living, 
and the differences between the 
groups were so small that no infer-
ences were possible. 
When the students were classi-
fied on the basis of having lived 
most of their lives on a reservation, 
it was possible to observe some sig-
nificant differences between the 
three groups.4 Less than 10% had 
never lived on a reservation. Over 
30% had lived on a reservation at 
some time during their lives but 
were not full-time residents. These 
were overshadowed by nearly 60% 
who had lived on a reservation until 
they entered college. 
The average number of years 
each group of students had lived on 
a reservation was considered in the 
context of their average age. In 
group 1 they had lived on a reserva-
tion an average of 16.7 years and 
this was 3.8 years less than their av-
erage age. Group 2 had an average 
of 14.2 years of reservc:1.tion living, 
which was 7.0 years less than aver-
age age. The difference for group 3 
was 5.7 years. These compariso s 
corroborated the conclusion that 
living most of on 's life on a reser-
vation was associated with plans to 
live on a reservation after gradua-
tion from college. 
Reasons For Attending College 
The factors which influenced In-
dian students to attend college were 
classified as either personal or social. 
The personal reasons were centered 
around hope for financial gain and 
3X2 was less than 5.991 with 2 degrees of 
freedom and not significant at the .05 
level. 
4X2, great r than 5.991 with 2 degrees of 
fr dom, was significant at the .05 level. 
Table 2. Elementary and Secondary Schools Attended by Indian College Students. 
Elementary Secondary All Schools 
Future Public or Public or Public or 
Living Government Church Government Church Government Church 
Plans No. % N o. % No. % No. % No. % No. % 
1. Reser-
vation .... 16 51.6 10 29.4 11 40.7 15 39.5 27 46.6 25 34.7 
2. Non-Res-
ervation . 12 38.7 17 50.0 12 44.4 17 44.7 24 41.4 34 47.2 
3. U ncle-
cided ...... 3 9.7 7 20.6 4 14.9 6 15.8 7 12.0 13 18.1 
Totals .... 31 100.0 34 100.0 27 100.0 38 100.0 58 100.0 72 100.0 
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social advancement. The social rea-
sons students gave concerned im-
provement of the conditions of their 
reservation or their people. Social 
reasons for going to college were 
checked by students in group 1 
more than twice as frequently as by 
those in groups 2 and 3. The differ-
ences between the three groups 
were sufficient to provide great con-
fidence of statistical significance." 
There was other support for the 
contention that social reasons for at-
tending college were associated 
with plans to live on a reservation. 
It was discovered that in all but two 
cases personal reasons were given 
more frequently than social reasons 
by those not planning to return. 
From the explanations given by this 
group for not living on a reservation 
after college, it was apparent that 
students possessing a strong desire 
for financial and social status had 
concluded that they must seek occu-
pational opportunities in non-reser-
vation society. The major factor 
pulling students back to the reserva-
tion was concern over the plight of 
their families and friends . 
Conclusions 
Four out of every ten Indian stu-
dents in South Dakota colleges who 
answered the questions in this sur-
vey indicated that they intended to 
live on a reservation after gradua-
tion. A slightly larger number had 
definitely decided to seek their live-
lihood in non-reservation environs , 
and the rest , slightly over 15%, were 
undecided. The students were thus 
fairly evenly divided in their plan-
ning for occupational opportunities 
into groups on the basis of their 
plans as 1-Reservation, 2-Non-
reservation, and 3-Undecided. The 
principal differences appeared in 
the older age of the undecided 
group and the larger proportion of 
married veterans in both the non-
reservation and undecided groups. 
In the other structural characteris-
tics measured the differences wen, 
negligible. 
The factors which were expected 
to be associated with the decision 
to leave or stay on the reservation 
are summarized in table 3. Since the 
married veteran status was found to 
be significantly different, it was also 
included. One of the factors, pursuit 
of an academic or non-vocational 
curriculum in high school, was not 
greatly different for the three 
groups , and thus was disregarded 
as an influence in the decision to 
live or not to live on a reservation. 
The factors which followed the 
expected pattern were attendance 
at the reservation school, living most 
of their life on a reservation before 
going to college, and social rather 
than personal reasons for attending 
college. The first two were signifi-
cantly different for the three groups , 
and can be safely regarded as hav-
ing some influence in the decision to 
live either on or off a reservation. 
The most important factor in the de-
cision, however, appeared to be 
their reasons for attending college. 
If their reasons were to obtain per-
sonal financial or social advance-
ment, the lack of opportunities on 
the reservation was a great barrier 
to reservation living. The student 
5The value of X 2 was greater than 9.210, 
and living experiences after college. and with 2 degrees of freedom, was sig-
The students were catego1ized nificant at .01 level. 
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who was attending college for social 
reasons, particularly a desire to im-
prove reservation conditions, was 
· much more likely to count reserva-
tion living in his future plans. 
It was not surprising that Indian 
students who lived most of their 
lives on a reservation had attended 
a reservation school. In this case the 
two factors were so highly associ-
ated that they might be regarded as 
one reason for going back to a reser-
vation after college. Likewise, any-
one who had no previous experience 
on a reservation and attended an 
off-reservation public or church 
school is not very likely to think that 
his future lies on a reservation. 
These were very obviously results 
which were anticipated. 
The major discovery was that the 
attitudes of Indian students regard-
ing college attendance were most 
important in their post-graduate 
planning. If their primary attitude 
was that college was a means to per-
sonal gain, their decision was likely 
to be quite different from those 
whose attitude was that college 
would provide them with means of 
helping their people. One implica-
tion of this fact is that high school 
counselors can greatly assist the In-
dian students in clarifying their 
plans for the future in a manner 
that is consistent with their reasons 
for attending college. In this way it 
may be possible to avoid the value 
conflict which frequently arises be-
tween the individualistic goals of 
American society and the more so-
cialized goals of Dakota Indian so-
ciety. ( Project 273. Rural Sociology 
Dept. ) 
Table 3. Factors Associated with Reservation or Non-Reservation Living 
Schools High School Lived on Reasons for Married 
Future Attended Curriculum Reservation Attending College Veterans 
Living Reser- Non-Res- Aca- Voca- Most of Shorter 
Plans vation ervation demic tional Life Time Social Personal Yes No 
0/ % % % % % % % % % /0 
1. Rl"se:--
vation ____ 48.6 29.3 43.3 30.4 55.3 18.5 59.6 27.1 23.1 44.2 
2 . . Ton-Re~-
ervation . 34.7 56.9 41.7 52.2 34.2 59.3 26.0 56.8 53.8 42.3 
3. Uncle-
cided ____ __ 16.7 13.8 15.0 17.4 10.5 22 .2 14.4 16.1 23.1 13.5 
Totals ... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
(72) (58) (60) (23) (38) (27) (77) (118) (13) (52) 
Chi-Square 
(X2)* -- .05 Not Significant .05 .01 .05 
Coefficient of 
Contingency 
(C)t ---- .305 .346 .512 .303 
*Value of ch i-square (X2 ) mu st be 5.99 1 or g rea ter in ord er to be significa nt a t .05 level, and 
9 .210 o r g rea ter to be sig nifica nt at .01 leve l with two deg rees of freedom. 
-!-The coefficient of contingency (C) is a m easure of the rela tive associa tio n of the various fac to rs to 
th e groups making different decisions rega rding reserva tion li ving . Hig her va lues of C approach -
ing unity (1.000) indicate g rea ter assoc ia tion , a nd co nverse ly lower ,·a lues toward zero (.000) 
a re relativel y lacking in associa tio n. 
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By Robert J. Walstrom, 
associate entomologist 
insect control 
FO R ALFALFA SEED PRODUCTION 
IN SOUTH DAKOTA (A PRELIMINARY REPORT} 
THE EFFECT OF insect damage to residue period is desired so that the legume forage crops is often fields may be pastured following 
gauged by the amount of foliage the removal of the seed crop. 
damaged or consumed by these For these experiments a 30-acre 
pests. Actually much of the damage field of Cossack alfalfa seeded in 
is not readily visible. This latter 1953 was used. The field is located 1 
type of plant injury in alfalfa seed mile north of Brookings . All tests 
production usually occurs most were conducted on the second crop 
heavily in the tissue near the blos- growth. Twenty different treat-
som. Such injury can mean the dif- ments, replicated three times , were 
ference between a seed crop or a applied. The insecticides in the 
failure. emulsion form were applied with a 
Experimental testing of the effect Century trailer-type sprayer. Insect 
of various insecticides on alfalfa in- populations were determined by 
sects under South Dakota condi- net swe pings twice w ekly in each 
tions has been underwav ince 1956. plot. Seed yields were determined 
The tests have had s;v ral objec- for each treatment by cutting yard-
tives . F irst is the need to determine square samples which were air 
the best materials to use to control dried and run through a hammer 
injurious insects. These materials mill, then over an o:ffic clipper, and 
must present no major health haz- then hand cleaned and w i.ghed. 
ard to t he farmer or rancher apply- We recognized that while insect 
ing them. Second, the insecticides control is a vital aspect, it is not the 
must be relatively non-injurious to only limiting factor in maximum al-
beneficial insects such as pollinators falfa seed production, so such fac-
and predacious species. And third, tors as moisture, wind, temperature, 
an effective insecticide with a short and variety were kept as uniform as 
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possible each year by using only 
one field for these tests. 
1956 Tests 
In 1956 the insecticides providing 
the most satisfactory controls of in-
sects and highest seed yields start-
ing with the best were: ( 1 ) two ap-
plications of 2 pounds of methoxy-
clor plus one-fourth pound of hep-
tachlor per acre applied at the 6 
inch and prebloom stages of growth; 
( 2 ) one application of one-fourth 
poun.d of lindane per acre applied 
at the pre bloom stage ( 3 ) two ap-
plications of 1 pound of DDT plus 
rn pounds of toxaphene per acre 
applied at the 6 inch and prebloom 
stages of growth; ( 4 ) two applica-
tions of 2 pounds of DDT plus 2 
pounds of toxaphene per acre ap-
plied at the 6 inch and pre-bloom 
stages of growth; and ( 5) two ap-
plications of 1 pound of malathion 
plus one-fourth pound of heptachlor 
per acre applied at the 6 inch and 
prebloom stages of growth. In ad-
dition to being effective as insect 
control factors, the methoxychlor-
heptachlor and the malathion-hep-
tachlor mixtures offer no residue 
problem following a waiting period 
of 15 days after spray treatment. 
The other treatments listed leave 
residues which should not be pas-
tured by dairy cattle or meat ani-
mals being finished for slaughter. 
The results of these tests are shown 
in table 1. 
1957 Tests 
In 1957 the insecticides providing 
the most satisfactory controls of in-
sects and highest seed yields start-
ing with the best were: ( 1 ) two ap-
plications of 1 pound of malathion 
plus one-fourth pound of hepta-
chlor per acre applied at the 6 inch 
and pre bloom stages of growth; ( 2 ) 
one application of 1 pound of DDT 
plus 1 pound of chlordane per acre 
applied at the prebloom stage; ( 3 ) 
two applications of 2 pounds of 
DDT plus 2 pounds of toxaphene 
per acre applied at the 6 inch and 
pre bloom stages of growth; ( 4 ) two 
applications of 2 pounds methoxy-
chlor plus one-fourth pound of 
heptachlor per acre applied at the 
6 inch and prebloom stages of 
growth; and ( 5 ) one application of 
1 pound of DDT plus one-fourth 
pound of dieldrin per acre applied 
at the prebloom stage. Those treat-
ments in which the residues are not 
a problem after 15 days following 
spray applications are the malathi-
on-heptachlor and the rnethoxy-
chlor-heptachlor mixtures. Forage 
treated with the other mixtures 
should not be pastured by dairy 
cattle or meat animals being fin-
ished for slaughter. The results of 
these tests are shown in table 2. 
Further Tests 
The results of the 1958 tests are 
not complete as of this writing. An 
additional 2 years of testing are 
planned to provide information over 
a period of years which will indicate 
the best treatments for South Da-
kota conditions. ( Project 288. Ento-
mology-Zoology Dept. ) 
Table 1. Comparisons of Alfalfa Seed Yields and Major Insects Remaining After 
Insecticide Applications in South Dakota in 1956 
Seed Insecticide Applied Number of Major Insects Following Treatment 
Yield in Pounds of Actual Applica- Numerous Few or Lacking 
Rating* Material per Acre tions {Poor Control) (Good Control) 
methoxychlor-2 pounds 2 Sitona scissifrons 
plus Lygus 
heptachlor- ¼ pound Grasshoppers 
Pea aphid 
2 lindane-¼ pound Leafhoppers 
Nabidt 
3 DDT-1 pound 2 Lygus 
toxaphene-1 ½ pounds Potato leafhopp~r 
Pea aphid 
Leafhoppers 
Nabidt 
4 DDT-2 pounds 2 Sitona scissifrons 
toxaphene 2 pounds Alfalfa plant bug 
Grasshoppers 
Leafhoppers 
5 malathion-I pound 2 Grasshoppers 
heptachlor-¼ pound Nabidt 
16 DDT-2 pounds Alfalfa plant bug Potato leafhopper 
toxaphene-2 pounds Lea£hoppers 
17 chlordane-I pound Lygus Sitona scissifrons 
Alfalfa plant bug Nabidt 
Potato leafhopper 
Grasshoppers 
Pea aphid 
Leaf hoppers 
18 heptachlor- ¼ pound Lygus Leafhoppers 
Alfalfa plant bug Nabidt 
19 No treatment ( all species) 
20 Dieldrin- ¼ pound Potato leafhopper Nabidt 
Pea aphid 
Leafhoppers 
*Highes t seed yield=l ; lowest seed yield=20. 
-!- Beneficial insect. 
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Table 2. Comparisons of Alfalfa Seed Yields and Major Insects Remaining After 
Insecticide Applications in South Dakota in 1957 
Seed 
Yield 
Rating-I<· 
Insecticide Applied 
in Pounds of Actual 
Material per Acre 
malathion-1 pound 
plus 
heptachlor- ¼ pound 
2 DDT-1 pound 
plus 
chlordane-1 pound 
3 DDT-2 pounds 
toxaphene-2 pounds 
4 methoxychlor-2 pounds 
plus 
heptachlor- ¼ pound 
5 DDT-1 pound 
plus 
dieldrin- ¼ pound 
16 No treatment 
17 malathion-1 pound 
18-lindane-¼ pound 
19 chlordane-1 pound 
20 malathion-1 pound 
plus 
heptachlor-¼ pound 
Number of Major Insects Following Treatment 
Applica- Numerous Few or Lacking 
tions (Poor Control) (Good Control) 
2 Potato leafhopper Rapid plant bug 
Alfalfa plant bug 
Nabidt 
Blister beetle Rapid plant bug 
Lady bird beetld 
2 Blister beetle Alfalfa plant bug 
Leaf hoppers 
Sitona scissifrons 
Nabidt 
Lady bird beetld 
P!l{de e;:id z Rapid plant bug 
Rapid plant bug Blister beetle 
Pea aphid 
Sitona scissifrons 
Nabidt 
( all species) 
Sitona scissifrons Blister beetles 
Rapid plant bug Potato leafhopper 
Leafhoppers 
Sitona scissifrons 
Grasshoppers 
Nabidt 
Lygus 
Rapid plant bug 
Alfalfa plant bug 
Nabidt 
Lady bird beetld 
Sitona scissifrons Blister beetle 
Lygus 
Rapid plant bug 
Alfalfa plant bug 
Potato leafhopper 
Grasshoppers 
*Highes t seed yie ld= ! ; lowes t seed yield=20. 
1-Beneficial insec t. 
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STACKS DO NOT COMPARE VERY WELL WITH UPRIGHT SILOS 
IN THE PRESERVATION OF NUTRIENTS 
How DOES THE TORAGE of corn silage in stacks compare with 
other methods of storage for the 
preservation of nutrients? That is 
the question we undertook to an-
sw r with the work reported here. 
Two y ars of experimental work 
have be n concluded, and the an-
sw r is, "Apparently not very well." 
The following description of our 
experiment and our r sults will help 
in understanding how we arrived at 
this answer. 
How the Work W as Done 
In September of 1956 and 1957, a 
sealed upright ( H arvestore), a con-
ventional upright silo, and a stack 
were fill d with corn forage. In 
1956, the stack was the round type 
and in 1957, it was the long type. 
The sealed and conventional up-
right silos were filled in the usual 
manner. The round stack was 
shaped with snow fence and pack d 
by men continuously during the 
filling. The long stack was packed 
with a tractor. 
Samples were collected for chem-
ical analysis during the filling proc-
ess, and all of the green forage that 
went into each silo was carefully 
weighed. The silag was fed during 
the fall and winter. During feeding, 
the silag was carefully weighed 
out for the cattle. Weights of spoiled 
material not f d and of that portion 
the animals refused to eat were also 
determined. In addition, samples 
were collected at regular intervals 
for analysis. 
The Losses 
Table 1 summarizies the results of 
this experiment, from the stand-
point of dry matter losses. 
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With the sealed uprights, there 
was no spoilage and none of the sil-
age was refused. Some of the dry 
matter ensiled was not accounted 
for ( 8 and 9%) . This represents 
losses due to juice run-off, handling, 
and fermentation. It also includes 
some loss of dry matter in the mois-
ture determination, which if cor-
rected for would probably increase 
the percent dry matter consumed by 
2 to 3%. 
With the conventional upright 
silos, about 80% of the ensiled dry 
matter was actually consumed. 
Here again this value may be a few 
percent low because of small dry 
matter losses during the moisture 
determination. There was some top 
spoilage and some feed refused. 
The percent of material not ac-
counted for was somewhat higher 
than for the sealed upright, no 
doubt because of greater fermenta-
tion loss . Covering the top of the 
silage with plastic could be expected 
to decrease losses . 
Slightly over half of the dry mat-
ter put into the stacks was con-
sumed by the cattle. There was a 
considerable amount of spoilage 
which was not fed . The percent of 
dry matter not accounted for was 
large, and again this was no doubt 
the result of large fermentation 
losses. 
of the carbohydrate that is used up 
is converted to acid. The rest ends 
up as water and as carbon dioxide 
( a gas ) and this part represents 
a fermentation loss . While we must 
always expect some of this when si-
lage is formed, the loss can be kept 
at a minimum where air is kept 
away from the silage. 
\iVhen air is not kept away from 
the silage, additional fermentations 
by undesirable bacteria, yeast, and 
molds take place. These cause spoil-
age and produce much heat. They 
use up more and more carbohy-
drate, attack and destroy proteins 
and fat, converting them to gases 
and water. This means excessive de-
struction of nutrients. 
Vvith the stack, where exposure to 
air is greatest , fermentation losses 
are greatest. The data in table 1 
clearly show how important it is to 
reduce exposure of silage to air if 
excessive fermentation and spoilage 
losses are to be prevented. 
Feeding Spoilage 
It is not uncommon, of course, to 
feed much of the spoilage along 
with the good silage. We have done 
this, too. In so doing, we can in-
crease the percent of ensiled dry 
matter that is consumed. 
How much good, though, does 
this spoilage do the animal? At-
Why Fermentation Loss tempts to determine its digestibility 
When green material is ensiled, with animals have not been sue-
certain bacteria go to work produc- cessful. The animals would not eat 
ing acid from the carbohydrate that enough. Therefore chemical deter-
is present. After a certain amount of minations of digestibility have been 
acid is produced, the bacteria stop used. While not precise, these meth-
working-provided air is kept away. ods probably give results satisfac-
This production of acid by bacteria tory for use in comparisons . Spoil-
is called the silage fermentation. age has always been found to be 
During this fermentation, only part much less digestible than either the 
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Table 1. Dry Matter Losses in Silage Stored Various Ways 
Stacks Conventional Sealed 
Round Long Uprights Uprights 
1956 1957 1956 1957 1956 1957 
Tons ensiled 
---- ------------ -
118 136 118 136 134 158 
Days between ensiling and feeding 30 31 30 32 88 85 
Days fed 
--------
---------- --------- ------ ---------
119 120 180 182 56* 51* 
% ensi led dry matter 
offered to cattle __ _______ ______________________ 52 51 84 80 92 91 
% ensiled dry matter 
discarded as spoilage __________ ____ __ __ __ 26 15 3 2 0 0 
% ensiled dry matter 
not accounted for ____ __ ____ ___ ___ ____ ____ __ 22 34 13 18 8 9 
% ensi led dry matter 
refused by cattle ---------------------------- 0 4 0 0 
% ensi led dry matter 
consumed ____ _____ _ ------------ ---------------- 51 51 80 79 92 91 
*These data are not comparable to those for the stacks and uprights because of differences in the 
numbers of animal s being fed. 
fresh forage or the unspoiled silage. 
Furthermore, spoilage has been ob-
served to decrease silage consump-
tion when mixed with good silage. 
In view of this and the apparent de-
crease in digestibility, it is doubtful 
that spoilage should be considered 
as having much real feeding value. 
Chemical Composition 
The method used for storage was 
found to have very little effect on 
the chemical composition, insofar 
as it was determined, of the un-
spoiled silage. Feeding trials , which 
will be discussed later, have indi-
cated no great difference in feeding 
value of unspoiled material from 
the different silos. 
There is one exception, and that 
is in the case of carotene ( vitamin 
A). This vitamin is quite well pre-
served in the sealed and conven-
tional upright silos. In the stack, 
however, it is largely destroyed ex-
cept near the bottom in the center. 
This again is the result of excessive 
exposure to air since carotene is 
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readily oxidized to inactive com-
pounds. It appears unwise to rely 
upon stacked corn silage to supply 
the carotene requirements in rapid-
ly growing or high producing ani-
mals . 
Feeding Trials 
The results of feeding silage from 
the stacks and from the conven-
tional upright silos are given in 
table 2. 
In each of the 2 years, the 
amount of green forage put into the 
stack was the same as the amount 
put into the conventional upright. 
For the stacks, however, the feeding 
periods were shorter. This was be-
cause while the feeding rates were 
similar, the recovery of unspoiled 
silage was so much lower from the 
stacks. 
Rates of gain and feed efficiencies 
appear somewhat better for the cat-
tle on the stack silage than for those 
fed from the upright. The shorter 
feeding periods with the stacks ac-
count for this . Actually, the feeding 
) 
value measured over equal periods 
of time was found to be very similar 
for the two types of silage.' 
To briefly summarize the results, 
feed costs per hundredweight of 
gain were considerably more with 
the stack than with the upright. 
These differences in feed costs can 
often mean the difference between 
a profit and a loss. 
Conclusions 
There is little doubt that stacking 
is our most wasteful method of stor-
ing corn forage as silage. The reason 
for this is its failure to exclude the 
air, which means that excessive 
spoilage and fermentation losses 
occur. 
The use of preservatives, while 
not reported on here, has been found 
to be of no value in reducing losses 
in stacks. Plastic covers offer some 
promise in keeping losses down. If 
used, they must be kept free of holes 
if satisfactory results are to be ob-
tained. This may be difficult be-
cause they are subject to attack by 
rodents and they are often ripped 
open by our high winds. When they 
are used, it is suggested that once 
feeding is begun it proceed at a 
rapid rate. Opening the cover for 
feeding will often allow the rapid 
infiltration of air and with long-term 
feeding, the spoilage and fermenta-
tion losses become quite large. 
While not all t y p e s of storage 
-vere included in this study, a basic 
princii,:e has been clearly demon-
strated. The better job that is done 
of keeping air away from the silage, 
the better will be the preservation of 
nutrients. While initial cost, con-
venience, filling costs, and many 
other factors must be considered in 
determining what kind of silo to use, 
the matter of efficiency of preserva-
tion should also be given high pri-
ority in arriving at a decision. 
( Project 237. Animal Husbandry 
and Station Biochemistry Depts. 
The work reported here was in part 
supported by Regional Research 
Funds, NC-23. ) 
Table 2. Results of Feeding Trials with Cattle 
1956 Results 1957 Results 
Round Conventional Long Conventional 
Stack Upright Stack Upright 
No. of steers in lot* ____ ____ ___ ___ ____ 20 20 20 20 
Av. initial weight 
per head (lb.) ---- -· ---------------- 746 749 700 700 
Tons silage stored ____ __ __ ________ __ 118 118 136 136 
Days fed ________________ __ ______________ 119 180 120 182 
Average daily gain (lb.) __________ 2.47 2.46 2.86 2.44 
Feed per cwt. gain 
Corn silage (lb.) ________ __ ____ ___ 2145 2314 2326 2611 
(709)t (726) -1- ( 610)t (689)t 
Linseed meal (lb.) ____ ____ __ ____ 101 102 88 103 
Feed costs per cwt. gain t ____ __ 19-62 14.35 19.02 15.98 
*T en steers in each trea tm ent were impl anted with 36 mg . sti lbestro l, a nd the other 10 rece ived 10 
mg . per head per cl ay in th e feed. 
1-Sil age fed per cwt. ga in on dry m atter basis. 
+Linseed meal , 70.00 per to n ; corn il age $8.00 per to n wh en p laced in storage . 
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By Travis W. Manning, economist 
MA AGERS OF 10ST egg marketing cooperatives in South Dakota 
are seriously concerned about mar-
kets for eggs. Traditional markets 
for South Dakota eggs have become 
less attractive. 
A few years ago South Dakota 
eggs· were shipped largely to central 
markets in the East. As eastern pro-
duction areas expanded these mar-
kets became less attractive for South 
Dakota shippers. More recently, 
most South Dakota eggs have been 
shipped to the West Coast and the 
South. Egg production has been in-
creasing rapidly in these areas. 
They may become self-sufficient in 
eggs in the near future. 
These trends in egg production 
and marketing are matters of seri-
ous concern for South Dakota egg 
producers and their marketing agen-
cies. Although the state is well lo-
cated for shipping to alternative 
markets and can ship south, east , or 
west as prices and markets shift, it 
has high transportation costs to all 
of these markets. South Dakota pro-
ducers have to compete with pro-
ducers located nearer to consump-
tion centers. Consequently, the 
complexity of marketing channels 
( number of successive handlers be-
tween producer and consumer) and 
costs of transportation are very im-
portant to South Dakota producers. 
A survey of egg marketing asso-
ciations in the East River area of 
South Dakota was made in 1958. 
Twenty-eight of the 29. associations 
in the area participated in the study. 
The purpose of the study was to de-
termine the attitudes of managers 
toward marketing eggs through a 
cooperative federation and toward 
various types of marketing organi-
zations. 
The 28 cooperatives studied han-
dled 23.2 million dozen eggs in 1957 
( table 1 ). This was one-fifth of all 
eggs sold in South Dakota. The av-
erage volume was 829,687 dozen, 
ranging from 39,000 dozen for the 
smallest to 2.5 million dozen for the 
largest . The cooperatives sold their 
eggs through three types of outlets; 
the most important in both number 
using and volume purchased were 
produce companies. 
An important factor in the effi-
ciency of egg marketing is the num-
ber of handling stages through 
Table 1. Principal Egg Market Outlets 
of Eastern South Dakota Cooperatives 
and Volume of Eggs Handled, 1957 
Type of Outlet 
Number of 
Cooperatives 
Selling 
to Outlet 
Produce companies __ 21 
Wholesale buyers ____ 6 
Retail stores ____________ 1 
Total __ __________ 28 
Volume 
of Eggs 
Handled 
(doz.) 
14,773,231 
7,452,000 
1,006,000 
23,231,231 
Th_i rep~rt is based in pa rt o n th e thesis resea rch of Walter Swanso n, fo rmer g raduate resea rch 
assistant m eco nom1cs. 
which the eggs pass from local han-
dler to the consumer. Only one asso-
ciation reported a single - stage 
marketing channel. Six associations 
sold through three-stage channels, 
thirteen through four-stage chan-
nels, and eight through five-stage 
channels. More than half the eggs 
were sold through four-stage chan-
nels. A typical four-stage channel 
is assembly plant, wholesaler, job-
ber, and retailer. 
Twenty-one of the managers in-
terviewed favored organizing a fed-
eration of egg marketing coopera-
tives ( table 2) . Three were opposed 
to the idea and four were undecid-
ed. Twelve managers favored an 
organization which would provide 
full service in handling and market-
ing. They were particularly con-
cerned about market development, 
the expansion of sales outlets. Nine 
managers preferred a simpler type 
organization which would act prin-
cipally as a bargaining agency. 
They felt that such an agency 
could find new outlets and assist 
them in selling but that there was 
no need for it to handle eggs . 
All of the managers indicated a 
willingness to attend organizational 
meetings. Even those who doubted 
the merits of a federated organiza-
tion wanted to take part in any or-
ganizational activities held. They 
feared they might be at a disad-
vantage if a federation were organ-
ized and they were not a part of it. 
Most of the managers inter-
viewed did not have much time to 
devote to selling eggs. Many of the 
cooperatives were primarily cream-
eries and managers devoted much 
of their time to the creamery busi-
ness . Few managers had either the 
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Table 2. Attitudes Toward Organizing 
a Federation of Egg Marketing Cooper-
atives in Eastern South Dakota, by 
Number of Managers and Volume of 
Eggs Handled, 1957 
Number Volume 
of of Eggs 
Attitudes Managers Hmdled 
In favor ____________________ 21 
Opposed ____ __________ ____ 3 
Uncertain ____ . ____ __ ____ 4 
Total _____ ___ _____ __ 28 
(doz.) 
16,494,174 
4,413,934 
2,323,123 
23,231,231 
background or the time to special-
ize in sales. Some managers felt that 
they had little choice of outlets 
within the state and that there was 
little competition among wholesale 
receivers. Most managers lacked in-
formation about potential markets 
outside the state. Furthermore, few 
associations had sufficient volume 
for economical shipment to distant 
markets. 
A dvantages of Federated 
Marketing 
Experiences of federated cooper-
atives in other states point to possi-
ble benefits for members of a similar 
agency in South Dakota. The ad-
vantages of a federated operation 
over independent cooperative oper-
ations are: 
1. To the extent that a federation 
permits integration of market-
ing channels it eliminates un-
necessary and inefficient han-
dling. This means reduced 
marketing costs and according-
ly higher returns to members. 
In addition, profits to replaced 
middlemen are distributed to 
producers . 
2. The increased volume possible 
through federating is condu-
cive to a more favorable mar--
ket position. One aspect is the 
economy of shipment in larger 
amounts. A second advantage 
is the bargaining power that 
goes with a large volume oper-
ation. It is probable that new 
and better outlets can be de-
veloped and that existing out-
lets would offer a premium. 
3. A federated agency would 
provide a reliable outlet in 
eastern S o u t h Dakota. It 
would also stimulate competi-
tion with local wholesalers and 
assembly plants toward more 
efficient pricing policies. 
4. A federation would enable a 
shift in sales responsibility. 
Most South Dakota Coopera-
tive managerSI did not have suf-
ficient time to specialize in 
sales activities. Consequently 
local outlets offe1ing conven-
ient services were used. Under 
a federated program, sales re-
sponsibility would be shifted to 
the management or sales com-
mittee of the agency. The mat-
ter of egg sales could become a 
routine accounting procedure 
at local associations. 
The benefits expected of a feder-
ation will vary considerably with 
the ability of management, the de-
gree of member support, the ability 
to perform integrated marketing 
functions, the types of outlets and 
marketing channels used, and the 
type of federated agency. Manage-
ment, member support, and need 
for the functions seem to be ade-
quate in the South Dakota coopera-
tive egg marketing situation. This 
conclusion is based on the require-
ments for successful federation in 
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other states as well as in the man-
agers' attitudes in this survey. 
The best type of federated agen-
cy for South Dakota cannot be 
determined until more is known of 
potential market outlets and the 
marketing channels involved. The 
decision to adopt a particular type 
of agency will be partially deter-
mined by the initial cost to mem-
bers. Exact cost figures are not 
known but minimum physical re-
quirements can be shown so that 
costs can be closely approximated. 
A full-scale marketing agency 
would require both handling and 
sales facilities. Personnel require-
ments include a plant manager, 
;;alesmen, clerical workers, and plant 
employees. Handling requirements 
include floor space, refrigeration, 
trucks, handling equipment, and in-
ventories of merchandizing materi-
als. Utilities and miscellaneous ex-
penses may be computed with fair 
accuracy. 
The bargaining-type sales agency 
would involve considerably less in 
the way of physical requirements. 
A sales staff of two or three men, a 
part-time secretary-bookeeper, and 
a small office might suffice. 
Integration of Production 
and Marketing 
Cooperation is basically a form of 
integration. In cooperative market-
ing, producers join together to pro-
vide their own marketing services. 
Federation of local cooperatives 
simply extends this integration one 
step further. Another step worth 
considering is the integration of 
production and marketing. This 
may involve marketing contracts, 
supplying of feed and baby chicks, 
or both. Such a step may be built 
around a quality egg program 
wherein eggs are produced and 
marketed under contract for a spe-
cial market outlet. This has been 
found profitable in other areas and 
might be advantageous to South 
Dakota producers. 
A fully - integrated production-
marketing system might be as fol-
lows: 
1. A group of large-scale produc-
ers enter into a contract with 
their cooperative association. 
The contract might provide 
that: 
a. The producer follow speci-
fied production practices re-
garding housing, flock care, 
and feeding. 
b. The producer store his eggs 
in a refrigerated farm cooler. 
c. The cooperative furnish baby 
chicks, feed, equipment, and 
supplies at cost. 
d. The cooperative purchase 
the eggs on a premium basis. 
2. A group of local cooperatives 
enter into a contract with their 
federated association. This con-
tract might provide that: 
a. The local cooperative follow 
specified handling practices. 
b. The federation provide feed 
and supplies at wholesale 
cost. 
c. The federation provide cen-
tral facilities for the assem-
bly and storage of eggs. 
d. The local cooperative sell all 
of its eggs produced under 
the quality egg program to 
the federation and the feder-
ation purchase them on a 
premium basis. 
3. The federation enter into a 
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marketing contract with one or 
more egg jobbers or retail buy-
ers. This contract might provide 
that: 
a. The federation guarantee de-
livery of a minimum weekly 
volume of quality eggs. 
b. The buyer guarantees a pre-
mium price above the pre-
vailing market for graded 
eggs. 
A fully integrated production-
marketing system would have sev-
eral advantages: 
1. Producers would operate more 
efficiently by following various 
recommended practices. 
2. Egg quality would be consist-
ently high because factors 
detrimental to egg quality 
would be minimized. 
3. Handling would be minimized 
in marketing resulting in lower 
marketing costs. 
4. The marketing channel would 
be shortened and streamlined 
resulting in greater efficiency. 
5. Better markets can be devel-
oped when buyers are guaran-
teed both the quality and the 
quantity they want. 
6. Contract markets can be stabil-
ized much easier than tradi-
tional markets where sudden 
shifts in demand or supply may 
"wreck the market." 
7. Producers would be assured of 
the full return which consum-
ers will pay for a quality prod-
uct, less minimum marketing 
costs. 
8. This may be a means of insur-
ing that South Dakota produ-
cers do not lose their out-of-
state egg markets. ( Project 326. 
Economics Dept. ) 
Field days are itie "open house" of agricultural research. 
During these events, Experiment Station scientists explain 
and display research designed to benefit all South Dakotans. 
By attending field days, you can hear the latest results of the 
researchers' work and get help on individual farming and 
ranching problems. Dates for the 1959 field days will soon be 
scheduled. 
field days 
More than 600 cattlemen came 
to a recent beef cattle field day 
held at the main station. 
Farmers saw an irrigation well 
dug during agricultural engi-
neering field day. 
Many north-central area farm-
ers attend the annual field day 
at Eureka. 
People attending field days can 
see the actual research that is 
in progress. 
Research concerning farming 
in the central part of the state 
is discussed at Highmore. 
Farmers at the Northeast Farm 
field day heard the latest re-
sults on disease control. 
FOR SWINE: 
THE 1956 Yearbook of Agriculture 
reports that intestinal round-
worms cost hog raisers of the United 
States $50 million a year. This loss 
is due chiefly to unthriftiness and 
can be avoided to a large extent 
with good management and treat-
ment at the proper time. 
Recently an antibiotic called hy-
gromycin has been reported to be 
effective against certain intestinal 
parasites in swine. We conducted 
this study to see if hygromycin 
causes a growth stimulation similar 
to other antibiotics and to obtain 
more information on its value as a 
worming compound for growing 
pigs. 
grams of hygromycin B per ton, and 
( 5) 12 grams of hygromycin B to a 
liveweight of 100 pounds. 
The products were added to the 
basal ration which was composed of 
84 parts ground yellow corn, 10 
parts soybean meal, 5 parts tankage, 
0.5 part steamed bonemeal, and 0.5 
part trace mineral salt and supple-
mented with B vitamins. When the 
pigs averaged 100 pounds the corn 
was increased to 91 parts and the 
soybean meal and tankage reduced 
to 5 and 2.5 parts respectively. 
Worms Eliminated 
Results of the various ration treat-
ments did not appear to be affected 
Five Treatments Tested by the sodium fluoride worming 
This experiment was conducted treatment. Therefore, the data from 
during the winter of 1957-58 and the four lots on each ration additive 
120 weanling pigs were used. The have been combined in the table. 
pigs were divided into 20 lots of six During the early growth period all 
pigs each and fed in concrete dry- treatments gave an increase in 
lot. Ten lots of pigs were wormed growth rate when compared to the 
with sodium fluoride prior to start- control pigs. The combination of 
ing the trial and the other ten lots aureomycin and hygromycin result-
were not wormed. Two lots of pigs ed in the best rate of gain. It appears 
from each of the wormed and un- that the effect of the two antibiotics 
wormed groups received the follow- was additive during this period. 
ing ration additions: ( 1) none, ( 2) There was little benefit derived 
15 grams of aureomycin per ton, ( 3) from these antibiotics during the 
12 grams of hygromycin B per ton, later growth phase. Only the aureo-
( 4) 15 grams of aureomycin and 12 mycin lots gained fas ter than the 
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controls. A slight reduction in 
growth rate is indicated during this 
period when hygromycin was fed. 
When fed alone it reduced the gains 
. slightly compared to the controls 
and when fed in combination with 
aureomycin it reduced the gain of 
those pigs as compared to the pigs 
receiving aureomycin alone. Less 
feed was consumed by the pigs re-
ceiving hygromycin during this 
period and this could be responsi-
ble, at least in part, for the reduced 
gains. It is not apparent why this 
ration would be less palatable for 
larger pigs than for smaller ones. 
Feed required per hundredweight 
of gain was somewhat variable, but 
all treated groups used less feed than 
did the controls . The groups receiv-
ing the combination of aureomycin 
and hygromycin required about 8% 
less feed than the controls and about 
4% less than the other treated groups. 
When the pigs weighed 200 
pounds, fecal samples were ob-
tained and worm egg counts were 
determined by the Veterinary De-
partment. The pigs were also 
wormed with sodium fluoride to see 
if any mature adult worms would be 
passed. As shown in the table there 
were no worm eggs present in any 
of the pigs that received hygromy-
cin or a combination of hygromycin 
and aureomycin. 
When hygromycin was removed 
from the ration at 100 pounds there 
was not complete control of the in-
testinal worms. However, there were 
considerably less eggs present than 
in those lots that did not receive hy-
gromycin. Numerous mature worms 
were noted in the control and aureo-
mycin lots after the sodium fluoride 
treatment. Again no worms were 
Effects of Hygromycin Alone and in Combination with Aureomycin on Growing~ 
Finishing Pigs* 
15 gms. 
Aureomycin 12 gms. 
15 gms. 12 gms. + 12 gms. Hygromycin 
Aureomycin Hygromycin Hygromycin perTon to 
Control per Ton per Ton per Ton 100 lbs. 
Average daily gains, lb. 
Weaning to 100 lbs. ______ 1.43 1.51 1.59 1.75 1.62 
100 to 200 lbs. ___ ·· ---------- 1.93 2.11 1.84 1.92 1.88 
W eaning to 200 lbs. _______ 1.70 1.84 1.72 1.85 1.76 
Average feed consumed per day, lb. 
Weaning to 100 lbs. _____ ___ 4.28 4.38 4.21 4.72 4.58 
100 to 200 lbs. __ _ __________ __ 7.24 7.35 6.77 6.72 6.85 
Weaning to 200 lbs. ________ 5.91 6.00 5.70 5.89 5.89 
Average feed consumed p :". r hundred weight gain, lb. 
Weaning to 100 lbs. ____ __ __ 299 290 265 270 283 
100 to 200 lbs. ________ __ ________ 376 349 369 348 364 
Weaning to 200 lbs. ___ ___ __ 346 327 333 318 333 
Average worm egg counts, eggs per gm. of feces 
At 200 lbs. 3u0 488 0 0 82 
• Average initial weight was approx imatel y 4 1 pounds. Each fi g ure represents the average o f 24 
pigs which receiveu each treatment. 
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, 
tound in the lots receiving hygromy-
cin or hygromycin plus aureomycin. 
Only a very few worms were found 
in one of the four lots that had re-
ceived hygromycin up to 100 
pounds. Good control, although not 
100% complete, appears to be ob-
tained by feeding the antibiotic for 
this length of time. 
Conclusions 
Complete control of the large in-
testinal roundworm was obtained 
when the antibiotic hygromycin 
was fed to growing-finishing pigs 
from weaning to market weight. Ef-
fective, but incomplete, control was 
obtained by feeding this compound 
only to 100 pounds liveweight. An 
increase in rate of gain also resulted 
during the initial feeding period but 
when hygromycin was fed from 100 
pounds to market weight it ap-
peared to reduce feed consumption 
and daily gains. Because of this fact 
and since almost complete protec-
tion against roundworms was ob-
tained by the shorter feeding period 
it is recommended that hygromycm 
be used only to a weight ot approx-
imately 100 pounds . 
Hygromycin apparently does not 
cause a growth response similar to 
other antibiotics. In this experiment 
both hygromycin and aureomycin 
produced increased gains in pigs 
from weaning to 100 pounds live-
weight ( 12 and 6% increase respec-
tively ) . When combined the two 
antibiotics produced an increased 
gain of 22% over the control pigs 
during this period. Thus best overall 
results would be expected from a 
combination of hygromycin and 
s o m e other antibiotic up to 100 
pounds and at that time, removal of 
the hygromycin with continued 
feeding of the other antibiotic. 
More recent work at this station 
indicates that hygromycin can be 
mixed in protein supplements fed 
free-choice with grain and it will 
also effectively eliminate round-
worms. ( Project 238. Animal Hus-
bandry Department ). 
